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Active Region (Amplification) Saturation Region — (Switch ON) Cut-off Region — (Switch OFF)
Condition # 1: B-E junction is FB Condition # 1: B-E junction is FB Condition # 1: B-E junction is RB
VBE Vce )
Vpe = 0.7V, i, = Bip = I,e VT VpE e Vr Vpe <0
e o =P =l Voe = 0.7V, i, = ;e /T (1— - ) iy = i = i = 0
Condition # 2: B-C junction is RB sat
" “R.Ci PR Condition # 2: B-C junction is RB
V,. <0 ORV., > 0.7V Condition # 2: B-C junction is FB v, <0
Ve = Vep + Ve > 0.7V Vye >00RV,, <0.7V
- V. +0.7 > 0.7V Ve =Vop + Vo < 0.7V
- Vep > 0V -V +07<0.7V c l":
—)VbC<OV —)Cb<OV
n
Therefore, if V., is FB, V. will be RB = Ve > 0V B
Summary & P
Summary -
- C o Vye = 0.7V
Vbe = 07V, lc = ﬂlb Vv 0.7V
V,. <0 ORV,, > 0.7V ce < V. Bl
Vee = Vee—sat = 0.2V
i. < Pip Please review this specific portion of the on-demand lecture.

NCEES® FE Handbook doesn’t provide this breakdown.
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DC Circuit Analysis <)
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Assume an operating mode i.e. active, saturation or cut-off. Remember amplification happens in active region.
Typically it is recommended to begin by active region unless you can observe otherwise.

Enforce the equality conditions relevant to region of operation.

Analyse the circuit with enforced conditions to calculate unknown currents/voltages.

Check the inequality conditions and compare results with assumptions. If they are consistent, you are done.

Otherwise, repeat the process by assuming different region of operation.

Active Region Saturation Region Cutoff Region

Equality Conditions Equality Conditions Equality Conditions
Vye = 0.7V, i, = Biy Vye = 0.7V, V.o = Voo_gqr = 0.2V ip=Ii,=1i,=0

Inequality Conditions Inequality Conditions Inequality Conditions
Ve <0 ORV,, > 0.7V V.e < 0.7V Ve <0,V <0

ic < ﬁib

Copyrighted Material © www.studyforfe.com



	Slide 1: Regions of Operation/Biasing NCEES® FE Reference Handbook Page # 386
	Slide 2

